LIST OF POSTULATES AND THEOREMS 


Postulates 


‘Any segment or angle is congruent to itself, (Reflexive Property) 


If there exists a correspondence hetwnen the vertices of two triangles such that 
three sides of one triangle are congruent to the corresponding sides of the other 
triangle, the two triangles are congruent. (S55) 


If there exists a correspondence between the vertices of two triangles such that two 
sides and the included angle of one triangle aro congruant to the corresponding 
parts of the other triangle, the two triangles aro congruent. (SAS) 


I there exists a correspondence between the vertices of two triangles such that two 
angles and the included side of one triangle aro congruont to the corresponding 
paris of the other tangle, the two Irlangles are congruent. (ASA) 


‘Two points determine a line (or ray or segment). 


If there exists a correspondence betiveen the vertices of two right triangles such. 
that the hypotenuse and a log of one triangle are congruent to the corresponding 
parts of the other triangle, the two night triangles are congruent. (HL) 


A line segment is the shortest path between two points. 


“Through a paint not on a line there is exactly one parallel to the given line. 
(Parallel Postulate) 


Three noncollinear points determine a plane. 
{fa line intersects a plane not containing it, then the intersection is exactly pne 
point 

two planes intersect, their intersoction is exactly one line. 


If there exists a correspondence between the vortices of two triangles such tha! the 
three angles of one triangle are congruent io the corresponding angles of the othor 
triangle, thon tho triangles azo similar. (AAA) 

A tangent line is perpendicular to the radius drawn to the point of contact. 


r 
cirde. 


is perpendicular to a radius st its outor ondpoiat, then itis tangont to tho 


Circumference of a circle = m + diamotar 


‘The area of a rectangle is equal to the product of ths base and the height for that 
hase, 


Every closed ragion bar an area 
I two closed figures are congruent, then their areas are equal- 
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Jf two closed regions intersect only along a common boundary, thon tho area of 
thoir union is equal to tha sum of their individual aroas, 


‘Tho area of a circle is equal to the product of mand the square of the radius, 
Total arsa of a sphere = sar’, where r is the spheres radius. 


The volume of a right rectangular prism is equal to the product of its length, its 
‘width, and its height. 


For any two seal numbers x end y; exactly one of the following statements is true: 
x «yx = yor x> y. (Law of drichotomy) 

fa > band b > 6 thon a > c. Similarly if x < y and y < z then x < z (Transitive 
Property of Inequality) 


Mas b thon a | x> b 1 x (Addition Property of Inequality) 


Hx < y and a > 0, then a + x «a y, Positive Multiplication Property of 
Inequality) 


Ix < y and a <0, then a+ x > a + y. (Negativo Multiplication Property nf 
Inequality) 


‘The sam of the measures of any twa sides of a triangle is always greater than the 
measure of the third side. 


Theorems 


1 If two angles are right angles, then they are congruent. 
2 two angles are straight angles, then they are congruent 


3. Ifa conditional statomort is truo, thon the contrapositive of the statement is also 
true. [I p, then q $ If ~q, then ~p.) 


T anglas aro supplementary to the same angle, thon thoy ore congruent, 
1 angles are supplementary to congruent angles, then they are congruent 
I angles are complementary to the same angle. then they are congruent 
Tangles aro complomentacy to congruent angles, then they are congruent. 


Tl a sogmant is added to two congruont sopmonts, the sums are congruent. (Addition 
Property) 


8 Wem angle is added to two congruent angles, the sums are congruent. (Addition 
Property] 


10 M congruent segments aro added to congruent segments, the sums are congruent. 
(Addition Property) 
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List of Theorems, continued 


a 


H If congruent angles are added to congruent angles, the sums are congruent. |Addi- B 
tion Property) 

32 Ifa segment (or angle) is subtracted from congruent segments (or angles), the LI 
differences are congruent. (Subtraction Property) 

13 If congruent segments (or angles) are subtracted from congruent segments (or an- LI 
les), ihe differences are congruent. (Subtraction Property) 

14 1f sagments (ar angles) aro congruont, thoir liko multiples aro cangrucet. (Mulipli- 89 
cation Property) 

16 Mf segments (or angles) aro congruent, their like divisions are congruent. (Division so 
Property) 

UO Vien porn) wig ing Nl Ue Sa ghey E 
congraent fo each other. (Transitive Property) 

17 d angles (or segments) are congruent to congruent angles (or segments), they are 35 
congruent to esch other. (Transitive Property) 

18 Vertical angles aro congruent. m 

18 AN radii ofa circle are congruent. 128 

20 If two sides of a triangle are congruent, the angles opposite the sides are congruent. 148 
WA, then A) 

21 1f two angles of a triangle are congruent, the sides opposite the angles are congru- — MS 
ent, AFA, then A.) 

72 IfA = (x, yi] and B = (xy yi), then the midpoint M = (x, y,J of AB can be found 171 


by using lc wo forala: 
x eX ney 
M= sa) = (EU 
23 if two angles are both supplementary and congruent, then they are right angles. 130 
2A HE two points are each oquidistant from the endpoints of a sogmont, thon the two 185 
points determine the perpendicular bisector of that segment. 
25 Ma point is on the perpondicular bisoctor of a segment, thon it is equidistant fom 185 
the endpoints of that segment, 
36 If two nonvortical lines are parallel, then their slopes aro aqual 200 
27 die slopes of two nonvertical lines are equal, then the lines are parallel 200 


Then in aon perpendiesder acid s 
opposite reciprocal of the other's. 


2 Ifa line's slope is the opposite reciprocal of another line's slope, the two lines are — 200 
perpendicular. 


ber je stint, each Tinie slope te the. un 


30 The measure of an exterior angle of a triangle is grester than the measure of either — 218 
remote interior angle. 
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31. two lings are cut by a transversal auch thet two alternate interior angles are E 
congruent, the linas are parallel. (Alt, int. cs == | lines) 

32 If two lines are cot by a transversal such that two alternate exterior angles are m 
congruent, the lines are parallel, (Alt, exl, /s ==> | lines) 

33. f two linos aro cut by a tranavorsal such that two corresponding anglos aro m 
Gongruent, the lies are parallo. (Lore. 2s = => | les; 

34 ifiwe linas are cot hy a transversal such that two întariar anglos on tho same sido 218 
ofthe transversal are supplementary, the Lines are parellel. 

35 If two lines are cut by a transversal such that two exterior angles on the same sido — 218 
ofthe tansworsl are supplemontery, the Ines are parl 

3$ if two coplanar lines are perpendicular ta a thin Hine. they ar paralla! E 

31 tf tuo parallel lines are cut by a transversal each pair af alternate intoriorangles 225 
are congruont. | lines > alt int £3 =) 

38 if two parallel lines ace cut by a transversal, then any pal of dhe angles formed are — 228 
either congruent or supplementary. 

38 df two parallel lines are cui by a transversal, exch pair of alternate exterior angles 228 
ate cusa (] is > all eal £9 =) 

440 If two parallel lines are cut by a transversal, each pair of corresponding angles are 228 
congruonl (| linns 2 core Za 

441 1 two parallel lines are cut by a transversal, each pair of interior angles on the 225 
same side of the transversal are supplementary. 

42 If two parallel lines are cut by a transvorsal, each pair of exterior angles on the 226 
same side of the transversal are supplementary- 

42. Ine plans, ifa line is perpendicular to one of two parallel lines it is perpendicular — 227 
to the other. 

‘44 if two lios are parallel to 4 third lino, thoy aro parallo to oach othor. (Transitive 227 
Property of Parallel Lines) 

AS A line and a point not on the line determine a plano, E 

A6 Two intersecting linos determine a plane. m 

47° Two parallel lines determine a plane. m 

44 Ifa line is perpendicular to two distinct lines that lie in a plane and that pass m 
through its fct, then itis perpendicular to the plane. 

AN Ms plano intoreocte two parallal planae, tho lines of intomoction are porcllal am 

50 The sum of the measures of the three angles of a triangle 15 180. LE 

51 The measure of an exterior angle of a triangle is equal to the sum of the measures 298 
af the remote interior angles. 
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A segment joining tho midpaints of two sides of a triangle is parallel to tho third 
‘sido, and its length is ono-half ihe length of the third side, (Midline Theorem] 


T two angles of one triangle are congruent to two angles of a second triangle, then 
the third engles are congruent. (No Choice Theorem) 


1f there exists a correspondence between the vertices of two triangles such that two 
angles and a monincluded side of one aro congruent to the corresponding parts of 
the other. then the triangles are congruent. AAS) 


“The sum S; of the measures of the angles of a polygon with n sidas is given by the 
formula S; = In — 23190. 


V one exterior angle is taken at each vortex, the sum S, of the measures of the 
oxlosice angler af a polygon ie givon by the formula $, = 380 


"Tho number d of diagonals thal caa be drawn in a polygon of sides is given by 
the formula d — 73, 


Tho measure E of each exterior angle of an equiangular polygon of n sides is given. 
by the formula E — 9$. 


1n à proportion, the product of the means is equal to the product of the extremes. 
(Meens-Extromes Products Theorem) 


IF the product of a pair of nonzero numbers is equal to the product of another pair 
of nonzero numbers, then either pair of numbers may be made the extromes, and 
the ather pair the moans, of a proportion, (Means-Extremes Ratio Theorem] 


"The ratio of the perimeters of (wo similar polygons equals the ratio of any pair of 
corresponding sides. 


If there exists a cosrespondence between the vertices of two triangles such thal two 
angles of one triangle are congruent to the corresponding angles of the other, then 
the triangles are similar. (AA) 


If there exists à correspondence between the vertices of two triangles such that the 
tatios of tho measures of corresponding sides are equal, then the triangles are 
simular, (985) 


If there exists a correspondence between the vortices of two triangles such that the: 
tatios of the moasuros of two pairs of corresponding sidos are equal and the 
included angles are congruent, then the triangles are similar. (SAS-) 

If a line is parallel to one sido of a triangle and intersects the other two sides, it 
divides those two sides proparticnally, (Side-Splitter Theorem) 

If three or moro parallel lines are iniersscted by two transversals, the parallel lines 
divide the transversals proportionally. 


Wa ray bisects an angle of a triangle, it divides the opposite side into segments that 
are proportional ta the adjacent sides. (Angle Bisector Theorem) 
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B8 Tf an altitudo ie drawn to the hypotenuse of aright triangl, thon am 
a The two triengles formed ar similar to the given right triangle and (o each other 
b. The altitude to the hypotenuse is the mean proportional between the segments 
‘of the hypotenuse 
& Either leg of the given right triangle is the mean proportional between the 
hypotenuse of the given right triangle and the sogment of the hypotenuse adja- 
‘cant to that lag (Lo. the projostion of thot log on tho hypoionos) 
GB The square of the measure of the hypotenuse ofa sight triangle ts equal to the sum 384 
of the squares of the measures of the logs. (Pythagorean Theorem) 
70 H te square of the measure af one side of a triangle equals the sum of the squares — 3S 
of the measures cf the other two sides, then the angle opposite the longest side is a 
right ange 
T! dte = Us Y and Y = (uv are any two pomis, then the distance between thom 393 
can be found with the formala 
PQ = Vi a E =y or PQ = Vx) yF 
Th In triangle whose angles have tho mearures 30, 60, and 00, (he longthe of tho sides 405 
iag par ipe lie sopra by 3c 257%, nnddx reqpecd ely. S 
90°- Triangle Theorem) 
7B Ina triangle whose angles have the measures 45, 45, and 00, tho longths of tho sides A06 
opposite these angles can be represented by x, x, and x V2 respectively. (45"-45"- 
90- Tangle Thooram) 
T4 Qa radius is perpendicular to à chord, then it bisoets the chord. w 
75 Ma radius of a circle bisects a chord thal is not a diameter, then it is perpendicular 441 
to that chord, 
78 The perpendicular bisector of a chord passes through the center of the circle, an 
TB M two chords of a cisco aro equidistant from the center, then thoy aro congruont. — 448 
78 IF two chords of a circle ass congruent, then they are equidistant from the conter of — 446 
te circa 
79 If two contral angles ofa cirela (or of congruent circles) ore congruent, then their 483 
intercepted ares are congruent, 
M If two ares of a circle (or of congruent circles) are congruent, then the correspond- — a3 
ing contral angles aro congrucat. 
BI 1f two central anges of a circle [oc of congruent circles] are congruent, thea the ans 
corresponding chords are congruent. 
82h two chords ofa cirela (or af enngrivnt cirea] are songrient, thon tho corre- a 
sponding central angles ere congruent 
3) tf two ares of a circo (or of congruent circles) are congruent, then the cormspond. — 483 
ing chords aro congruont. 
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Bb If two chords of a circlo or of congruent circles) aro congruent, then the corre- 453 
sponding ares are congruent 

AS Iftwo tangent segments are drawn lo n circle from an external point. then these E] 

segments are congruent. (Two-Tangent Theorem] 
"The measure of an inscribed angle or a tangent-chord angle (vertex ona circle)is — 489 
one-half the mensure of its intorcopted arc. 

3] The measure of a chord-chord angle is one-half the sum of the measures of the arcs — 470 

intercepted by the chord-chord angle and its vertical angle. 

BB The measure of a secant-socant angle, a secant-tangent angle, ora tangenttangent — 47i 

angle (vertes outside a circle) is one-half the difference of the measures of the 
intorooptod arse 

89 If two Inscribed or tangent-chord angles intercept the same arc, then they are an 

congruent. 

90 If two inscribed ar tangent-chord angles intercept congruent arcs, then they are ans 

congruent. 

"UO An angle ineevihad in a tamirimlo is a right angle ao 

82 Tho sum of the measures ofa tangent-tangest angle and its minor arc is 180- E 

S3 día quadrilateral is inscribed in à circle. its opposite angles are supplementary, 437 

9 dfo parallelogram is inscribed in a circle, it must be a rectangle, aae 

95 tf two chords of a ciale intersect inside tho circle. then the product of the 493 

measures of the segments of unu clued is uud to th product of the measures of 
the segments of the other chord. (Chord-Chord Power Theorem] 

96 lia tangent segment and a socant segment are drawn from an oxtornal point to a 493 

circle, then the square of the measure of the tangent segment is equal to the 
product of the measures of tho ontire socant sogmont and ils external part 
(Tengent-Secant Power Theorem) 
07 M two ocoant segmante ate drawn from sn oxlornal point to a circle, thon the ane 
product of the measures of une secant segment and its external parl is equal to the 
product of the measures of the other secant segment and its external part. (Secant- 
Socant Power Thocrom) 

88 The length of an arc is equal to the circumference of its cirole limes the fractional 800 

art of the circle determined by the arc. 

SA The aves af a square is equal to the sauare of a side. su 
100 The area of a parallelogram is equal to tho product of tho base and the height 516 
M01 “The area ofa triangle is equal 10 one-half the product of a base and the height (or — 817 

altitudo) for that baso: 
List of Postulatos and Theorems 


102 The area of a trapezoid equals one-half Lhe product of the height and the sum of 523 
tho bases 

33. Tho monanro of the median of a trapezoid equals the average of ihe measures ofthe S24 
[o 

104 The area of a trapezoid is the product of the median and the height. 524 

105 Tha amoa ofa kite oguals half the product of its diagonals ss 

106 The area of an equilateral triangle equals the product of one-fourth the square ofa 8H 
sida and the square root of 3. 

107 Tho aroa of regular polygon equals one-half the product of the apothem and the — 83 
perimeter, 

108 Thi roe ofa ovstor ofa circle in equal lo the area of the cicletimen the fractional T 
art of the circle domine by the sector's ere. 

MS 1f two figures are similar, than the ratio of their areas equals the square ofthe ratio #4 
of cormepindirg segments. (Similar-Figeres Theorem) 

190 A modion of a triangle divides bo triangle ino two triangles with equal areas. s 

MO Aroa ofa triangle = Vas de E cb where o, by end c are the lengths of S80 
{he dos ofthe triangle und a = semiparimeiae = 515, (oro formada] 

12 Area ola cytic quadrilateral = Ví ae =D CST d) where a,b, q andd s30 
are the sides of the quadrilaterel and s — semiperimeter = 12654 
(Brahmagupte’s formula) 

199. Tha lateral ates of a cylinder is qual tothe product of tho hight ond the s 
circumference of the base 

TM Tho latara aros af a como is equal to calf tho product af tho slant height and — 8 
the circumference of the base 

M Thavalnme cfe ight rectangular peior E product cf tho height and’ STE 
inom ie bev 

M16 The volume of any prism is equal io the product of the height and the area of the 576 
= 

117 The volume cf a cylinder is equal 10 the product of the height and the area of the — S7 
taco 

MB The volumo c a prism or a cylinder is aqual to the product of tho figure's sn 
eressoctiondl area and its height 

WB Tie volumne of a pyramid sequal to ome Mino he product ofthe gh and the 883 
area of the base 

VB The volume af a cone is equal 1o one [hind of the product of the height and the S84 
area of the base 
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In a pyramid ora cone, the ratio of the area of a cross section to the area of the 
base equals the square of the ratio of the figures” respective distances from the 
veries. 


‘The volume of z sphere Is equal to four thirds of the product of 7 and the cube of 
the radius, 


"Tho y form, or depo intercept farm, nf tho equation af x namumetinal Line i 
y = mx + D, where bis the y-intercept of the line and m is the slope of the Line. 


‘The formula for an equation of a horizontal line is y = b, where b is the 
y-cvordinate of every point on the line 


The Jormula for the equation of a vertical line Is x =a, where a is the x-coonlinate 
of every point on the line. 


IEP = [& yy 2 ANA U = px; Yo t] aro any two potnts, then the distance between. 
them can be found with the formula 


PA= V - x b. WF FG - 2] 


"The equation af a circle whoss contor is (h, K) and whose radius is r is 
(x= hP + (y -kf = r. 

The perpendicular biseciors of the stiles of a triangle are concurrent at a point that 
ie equidistant from the vortices of the triangle (The point of concurrancy of the. 
perpendicular bisectors is callod the circumcenter of the triangle) 


‘The bisectors of the angles of a triangle are concurrent at a point that is equidistant 
from the sides of the triangle. (The point af concurrency of the angle bisectors is 
called the incenter of the triangle.) 


Tho linos containing the altitudo of a triangle are concurrent, (The paint of 
concurrency of the lines containing the altitudes is called the orthocenter of the 

tsiongle,) 

The medians of a triangle are concurrent at a point that Is two thirds of the way 
from any vortex of rho triangle to the midpoint of the opposite side. (The point of 
concurrency of the medians of a triangle is called the centroid of the triangle.) 


Tf two sides of a triangle are not congruent, then the angles opposite them are not 
‘ont, eud the lenges sagi is opposite the longor side. (IF Z, them dis) 


1 two angles ofa triangle are not congruent, then the sides opposite them are not 
‘congruent, and the longer side is opposite the larger angle. (If Áh, then AA.) 


If two sides of one triangle are congruent to two sides of another triangle and the 
included angle in the first Uiengle is greator than the included angle in the second 
triangle, then the remaining side of the first triangle is greater than the remaining 
ido of the eocond triangle. (SAS 4) 


1 two sides of one triangle are congruent to two sides of another triangle and the 
third sida of the first triangle is greater than the thint side of the second triangle, 
then the angle opposite ths third side in the first trionglo io groator than the anglo 
opposite the third side inthe second triangle. (SSS +) 
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138 The distance d from any point P = (xy, 


tp a line whose equation is in the form — 713 


ax + by + c = 0 can be found with the formula 
lox, + by, + c 
+n 
137 The aroa A of a triangle with vertices at (s, s. (x v3; and (xy yj can be found — 717 


swith the formola. 


—"' 
Justan + x os x cd 


188. In any triangle ABC, with sido lengths a. b, and c, ne 


a a c 
mA” ma mo 


where D is the diameter of ths triangles circuracirce 
138. In any triangle ABC, with side lengths a, b, and c, m 
an + bêm 
whara d is tho length of a segmant from vertex C to the apposite side, dividing that 
sido into sogments with lengths m and s. (Stewast's Theorem} 


aa dfe quadrilateral is inscnbable in a circle, the product of the measures or its a 
diagonals is equal (o the sum of the products of tho moasuros cf tho pairs of 
opposite sides (Ptolemy's Theorem) 


M ‘The inradtius r of a triangle can be found with the formula r= 
tiengle's arco and s is the trianglo's semiperimolor. 


where Aisthe —— 7M 


M “The circamradius H of a triangle can be found with the formula R = $$, where a, — 782 
b, end c are the lengths of the sides of the triangle and A is the triangles area. 


MS 1f ARC ie a triangle with D on BC, Eon AC. and F on AB, then the three segmente 724 
“AD, BE, and CF are concurrent if, and only if, 


MA I ADG is a triangle end F is on AB, E is on AC. and D is on an extension of BC. T 
en pine E and at le E d on 
ees ia) 
elles) rs 
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